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disorder in main residue; R factor = 0.033; wR factor = 0.068; data-to- para meter 
ratio = 1 6.5. 



In the title compound, [Pb(Q 0 H 26 O 2 PS 2 ) 2 (C s H s N) 2 ], the Pb" 
ion is coordinated by two 5,5'-bidentate anions and two 
pyridine molecules. The PbN 2 S 4 coordination geometry 
approximates to a pentagonal bipyramid with one equatorial 
site vacant. The N atoms occupy the axial sites. One of the 
pyridine molecules is disordered over two sets of sites in a 
0.907 (7):0.093 (7) ratio and one of the fert-butyl groups is 
disordered over two sets of sites in a 0.534 (6):0.466 (6) ratio. 
An intramolecular C— H- ■ O interaction occurs in one of the 
ligands. In the crystal, pairs of short Pb - ■ S contacts 
[3.4018 (11) A] generate a centrosymmetric dimeric assembly 
with the distant S atom lying in the region of the vacant 
coordination site of the metal atom. No directional packing 
interactions occur. 

Related literature 

For the preparation of the ligand, see: Li & Xie (1997). For van 
der Waals radii, see: Bondi (1964). 



(CH 3 ) 3 C 



(CHafeC— \ /) O' ~S' J, 'S' O <( J— C(CH 3 ) 3 



Experimental 

Crystal data 

[Pb(C 20 H 25 O 2 PS 2 ) 2 (C 5 H 5 N) 2 ] 

M, = 1152.39 

Triclinic, PI 

a = 12.4260 (3) A 

b = 12.9136 (3) A 

c = 17.9749 (4) A 

a = 89.7528 (18)° 

p = 79.4467 (19)° 

Data collection 

Bruker APEXII diffractometer 
Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
= 0.483, r max = 0.549 

Refinement 

R[F 2 > 2a(F 2 )] = 0.033 
wR(F 2 ) = 0.068 
S = 1.02 

10953 reflections 
663 parameters 

Table 1 

Selected bond lengths (A). 



Y = 71.298 (2)° 

V = 2681.22 (10) A 3 
Z = 2 

Mo Ka radiation 
li = 3.40 mnT 1 
T = 150 K 

0.25 x 0.20 x 0.20 mm 



22556 measured reflections 
10953 independent reflections 
9252 reflections with / > 2a(l) 
R ml = 0.031 



572 restraints 

H-atom parameters constrained 
A/w = 0.80 e A~ 3 
Ap^ = -0.69 e A~ 3 



Pbl-Nl 


2.711 (3) 


Pbl 


-SI 




2.9009 (9) 


Pbl-N2 


2.732 (18) 


Pbl 


-S4 




3.0577 (9) 


Pbl-S3 


2.8090 (9) 


Pbl 


-S2 




3.0742 (9) 


Table 2 












Hydrogen-bond geometry (A, °). 










D-H-A 


£>— H 


H- ■ A 




D- ■ A 


D-H-A 


C12-H12-01 


0.95 


2.45 




3.083 (5) 


124 



Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The authors acknowledge financial assistance from Sichuan 
University of Science and Engineering, the Institute of 
Functionalized Materials (grant No. 2009xjkPL004) and the 
Education Committee of Sichuan Province (No. 13ZB0134) 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB7129). 
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Bis[0,0'-bis(4-ferf-butylphenyl) dithiophosphato-/c 2 S,S f ]bis(pyridine-A:N)lead(ll) 
Xiulan Zhang, Bin Xie, Linxin He, Lu Lu and Neng Chen 

1 . Comment 

The crystal structure of the title compound is presented herein. The asymmetric unit contains Pb(II)cation, two 
C20H26O2PS2 ligand anions, two pyridine molecule. The local coordination environment around Pb(II) centers is depicted 
in Fig. 1. 

The Pb(II) ion is coordinated by four S atoms of two bis(4-tert-butylphenyl) dithiophosphate anion ligands with Pb— S 
distances from 2.8089 (9) to 3.0742 (9)\%A, and two N atoms of two pyridine molecules. The PbN 2 S 4 coordination 
geometry approximates to a pentagonal bipyramid with one equatorial site vacant. The N atoms occupy the axial sites. 

In the crystal, short Pb-S contacts [3.4018 (11) A] generate a dimeric assembly. The Bondi (1964) contact distance for 
Pb and S is 3.80A. No directional contacts could be identified in the packing. 

2. Experimental 

bis(4-tert-Butylphenyl) dithiophosphate (L) was synthesized according to the procedure described by Li and Xie (1997). 
The compound PbL 2 was prepared by treatment of Pb(NC>3)2 (0.33 g, 1.0 mmol) with L (0.94 g, 2.0 mmol) in methanol 
(40 ml). After refluxing for 3 h, the resulting mixture was cooled to room temperature, the precipitate was filtered off, 
washed with methanol, and the product PbL 2 was obtained as a colorless solid. The product was treated with pyridine 
(0.51 g, 6.5 mmol) in refluxing acetone and methanol (v/v =1:1) solution for 5 h. the solution was cooled to room 
temperature, the precipitate was filtered off, and the adduct [PbL 2 (Py) 2 ] was obtained as a colorless solid. The filtrate was 
slowly evaporated at room temperature for several days until colorless blocks of the title adduct appeared. 

Computing details 

Data collection: APEX2 (Broker, 2008); cell refinement: SAINT (Bruker, 2008); data reduction: SAINT (Bruker, 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHEIXL97 
(Sheldrick, 2008); molecular graphics: SHEIXTI (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008). 
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Figure 1 

The crystal structure with displacement ellipsoids shown at the 30% level. 
Bis[0,0'-bis(4-ferf-butylphenyl) dithiophosphato-A^S^bis^yridine-KAOIeadOl) 



Crystal data 

[Pb(C 2 oH 26 0 2 PS 2 ) 2 (C5H 5 N) 2 ] 

M r = 115239 

Triclinic, PI 

Hall symbol: -P 1 

a = 12.4260 (3) A 

b = 12.9136(3) A 

c= 17.9749(4) A 

a = 89.7528 (18)° 

,3 = 79.4467(19)° 

y = 71.298 (2)° 

V= 2681.22 (10) A 3 

Z)ata collection 

BrukerAPEXII 
diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2008) 
T mm = 0.483, 7 max = 0.549 



Z=2 

F(000) = 1168 

£> x = 1.427 Mgrrr 3 

Mo ATct radiation, 1 = 0.71073 A 

Cell parameters from 10707 reflections 

(9 = 2.9-29.2° 

fi = 3.40 mm" 1 

r= 150K 

Block, colorless 

0.25 x 0.20 x 0.20 mm 



22556 measured reflections 
10953 independent reflections 
9252 reflections with / > 2a(I) 
R«t= 0.031 

# max = 26.4°, 6 mm = 2.9° 



A = -15->-15 
/fc = -16->43 
/ = -22^22 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F > laiF 1 )] = 0.033 
wRiF 2 ) = 0.068 
S = 1.02 

10953 reflections 
663 parameters 
572 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/[<tW) + (0.025P) 2 + 0.850P] 

where P = (F 2 + 2F 2 )/3 
(A/o-)^ = 0.002 
Ap max = 0.80eA- 3 
Ap min = -0.69 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 1 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 1 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. _/?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


Tl *ITJ 


Pbl 


0.612885 (11) 


0.604091 (11) 


0.396926 (7) 


0.03145 (5) 


PI 


0.62254 (8) 


0.66393 (7) 


0.58583 (5) 


0.0271 (2) 


P2 


0.70541 (8) 


0.61341 (7) 


0.20625 (5) 


0.0282 (2) 


SI 


0.72725 (8) 


0.69068 (7) 


0.49614 (5) 


0.0335 (2) 


S2 


0.51198 (9) 


0.59419 (8) 


0.56523 (5) 


0.0404 (2) 


S3 


0.74784 (8) 


0.68922 (8) 


0.28674 (5) 


0.0341 (2) 


S4 


0.57837 (8) 


0.55505 (8) 


0.23833 (5) 


0.0371 (2) 


01 


0.6962 (2) 


0.60457 (18) 


0.64789 (13) 


0.0333 (6) 


02 


0.55836 (19) 


0.78039 (17) 


0.63186 (12) 


0.0315(6) 


03 


0.81414(19) 


0.51538 (18) 


0.16392 (13) 


0.0333 (6) 


04 


0.6861 (2) 


0.69140(18) 


0.13647(12) 


0.0324 (6) 


Nl 


0.7945 (3) 


0.4160(2) 


0.38507 (17) 


0.0363 (7) 


CI 


0.7648 (3) 


0.4943 (3) 


0.64080 (18) 


0.0288 (8) 


C2 


0.7151 (3) 


0.4137(3) 


0.6512(3) 


0.0522 (12) 


H2 


0.6333 


0.4316 


0.6588 


0.063* 


C3 


0.7845 (4) 


0.3060 (3) 


0.6505 (3) 


0.0567 (12) 


H3 


0.7490 


0.2506 


0.6567 


0.068* 


C4 


0.9035 (3) 


0.2758 (3) 


0.6412 (2) 


0.0354 (9) 


C5 


0.9505 (3) 


0.3594 (3) 


0.6319(2) 


0.0469(11) 


H5 


1.0320 


0.3423 


0.6261 


0.056* 


C6 


0.8818 (3) 


0.4681 (3) 


0.6309 (2) 


0.0436 (10) 


H6 


0.9166 


0.5239 


0.6234 


0.052* 


C7 


0.9755 (3) 


0.1559 (3) 


0.6426 (2) 


0.0474(10) 


C8 


0.9290 (7) 


0.1076 (4) 


0.7139(3) 


0.099 (3) 


H8A 


0.9772 


0.0312 


0.7153 


0.148* 


H8B 


0.8492 


0.1109 


0.7135 


0.148* 



Occ. (<1) 



0.907 (7) 
0.907 (7) 
0.907 (7) 
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0.010(4) 


-0.006 (4) 


0.003 (4) 


0.005 (4) 


0.007 (4) 


-0.015 (5) 


-0.022 (4) 


0.020 (4) 


-0.006 (4) 


-0.013 (4) 


0.017(4) 


0.012 (4) 


0.011 (4) 


-0.0109(16) 


0.0047 (15) 


-0.0047 (15) 


-0.0060(19) 


0.0025 (19) 


0.0185(18) 


-0.0059(19) 


-0.0043 (18) 


0.0130(18) 


-0.0108(17) 


-0.0059 (16) 


-0.0031 (15) 


-0.025 (2) 


-0.004 (2) 


0.028 (2) 


-0.023 (2) 


-0.0131 (19) 


0.025 (2) 


-0.021 (2) 


-0.0105 (18) 


0.0033 (18) 


-0.019 (2) 


-0.009 (2) 


0.003 (2) 


-0.037 (3) 


0.002 (2) 


0.004 (3) 


-0.042 (3) 


-0.036 (4) 


0.015 (4) 


-0.0138 (18) 


-0.0037 (16) 


0.0013 (15) 


-0.016 (2) 


-0.019 (2) 


-0.0053 (19) 


-0.021 (2) 


-0.018(2) 


-0.003 (2) 


-0.019 (2) 


-0.0084 (18) 


-0.0008 (17) 


-0.019 (2) 


-0.0095 (18) 


0.0020(17) 


-0.0221 (19) 


-0.0090 (17) 


0.0037 (17) 


-0.013 (2) 


-0.018(2) 


0.001 (2) 


0.011 (3) 


-0.024 (3) 


-0.020 (3) 


-0.009 (3) 


-0.046 (4) 


-0.009 (4) 
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C50 0.096 (4) 


0.070 (4) 0.083 (4) 


0.002 (3) 


-0.002 (4) 0.033 (3) 


Geometric parameters (A, °) 


Pbl— N2A 


2.58 (2) 


C20— H20A 


0.9800 


Pbl— Nl 


2.711 (3) 


C21— C22 


1.382 (5) 


Pbl— N2 


2.732 (18) 


C21— H21 


0.9500 


Pbl— S3 


2.8090 (9) 


C22— C23 


1.369 (5) 


Pbl— SI 


2.9009 (9) 


C22— H22 


0.9500 


Pbl— S4 


3.0577 (9) 


C23— C24 


1.369 (6) 


Pbl— S2 


3.0742 (9) 


C23— H23 


0.9500 


PI— 02 


1.607 (2) 


C24— C25 


1.373 (5) 


PI— 01 


1.608 (3) 


C24— H24 


0.9500 


PI— S2 


1.9540 (13) 


C25— H25 


0.9500 


PI— SI 


1.9816(12) 


N2— C30 


1.305 (11) 


P2— 03 


1.594 (2) 


N2— C26 


1.309(12) 


P2— 04 


1.609 (2) 


C26— C27 


1.377 (6) 


P2— S4 


1.9541 (12) 


C26— H26 


0.9500 


P2— S3 


1.9880(12) 


C27— C28 


1.362 (6) 


01— CI 


1.397 (4) 


C27— H27 


0.9500 


02— Cll 


1.404 (4) 


C28— C29 


1.360 (7) 


03— C31 


1.411 (4) 


C28— H28 


0.9500 


04— C41 


1.403 (4) 


C29— C30 


1.359 (6) 


Nl— C25 


1.326 (4) 


C29— H29 


0.9500 


Nl— C21 


1.328 (5) 


C30— H30 


0.9500 


CI— C6 


1.361 (5) 


N2A— C26A 


1.26 (2) 


CI— C2 


1.368 (5) 


N2A— C30A 


1.463 (19) 


C2— C3 


1.380 (5) 


C26A— C27A 


1.369 (7) 


C2— H2 


0.9500 


C26A— H26A 


0.9500 


C3— C4 


1.382 (5) 


C27A— C28A 


1.361 (7) 


C3— H3 


0.9500 


C27A— H27A 


0.9500 


C4— C5 


1.379 (5) 


C28A— C29A 


1.362 (7) 


C4— C7 


1.522 (5) 


C28A— H28A 


0.9500 


C5— C6 


1.391 (5) 


C29A— C30A 


1.364 (7) 


C5— H5 


0.9500 


C29A— H29A 


0.9500 


C6— H6 


0.9500 


C30A— H30A 


0.9500 


C7— CIO 


1.520 (5) 


C31— C32 


1.356 (5) 


C7— CI OA 


1.521 (9) 


C31— C36 


1.366 (5) 


C7— C8 


1.522 (5) 


C32— C33 


1.387 (5) 


C7— C9A 


1.522 (9) 


C32— H32 


0.9500 


C7— C9 


1.522 (5) 


C33— C34 


1.377 (5) 


C7— C8A 


1.524 (9) 


C33— H33 


0.9500 


C8— H8A 


0.9800 


C34— C35 


1.368 (5) 


C8— H8B 


0.9800 


C34— C37 


1.531 (5) 


C8— H8C 


0.9800 


C35— C36 


1.389 (5) 


C9— H9A 


0.9800 


C35— H35 


0.9500 


C9— H9B 


0.9800 


C36— H36 


0.9500 


C9— H9C 


0.9800 


C37— C38 


1.518 (5) 


CIO— H10A 


0.9800 


C37— C40 


1.520 (6) 


CIO— H10B 


0.9800 


C37— C39 


1.524 (5) 
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CIO— H10C 
C8A— H8D 
C8A— H8E 
C8A— H8F 
C9A — H9D 
C9A— H9E 
C9A— H9F 
CI OA— HIOD 
CI OA— HlOE 
CI OA— HI OF 
Cll— C16 
Cll— C12 
C12— C13 
C12— H12 
C13— C14 
C13— H13 
C14— C15 
C14— C17 
C15— C16 
C15— H15 
C16— H16 
CI 7— C20 
C17— C19 
C17— C18 
C18— H18C 
C18— H18A 
C18— H18B 
C19— H19C 
C19— H19B 
C19— H19A 
C20— H20C 
C20— H20B 



0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

1.368 (4) 

1.384 (5) 

1.381 (5) 

0.9500 

1.381 (5) 

0.9500 

1.380 (5) 

1.540 (5) 

1.389(4) 

0.9500 

0.9500 

1.523 (5) 

1.525 (6) 

1.537 (5) 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 



C38— H38B 
C38— H38C 
C38— H38A 
C39— H39C 
C39— H39B 
C39— H39A 
C40— H40C 
C40— H40B 
C40— H40A 
C41— C46 
C41— C42 
C42— C43 
C42— H42 
C43— C44 
C43— H43 
C44— C45 
C44— C47 
C45— C46 
C45— H45 
C46— H46 
C47— C50 
C47— C49 
C47— C48 
C48— H48C 
C48— H48A 
C48— H48B 
C49— H49C 
C49— H49A 
C49— H49B 
C50— H50C 
C50— H50B 
C50— H50A 



0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 

1.376 (5) 

1.377 (5) 
1.377 (5) 
0.9500 
1.398 (5) 
0.9500 
1.393 (5) 
1.522 (5) 
1.383 (5) 
0.9500 
0.9500 
1.517(6) 
1.519(6) 
1.525 (6) 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 



N2A— Pbl 
N2A— Pbl 
Nl— Pbl- 
N2A— Pbl 
Nl— Pbl- 
N2— Pbl- 
N2A— Pbl 
Nl— Pbl- 
N2— Pbl- 
S3— Pbl— 
N2A— Pbl 
Nl— Pbl- 
N2— Pbl- 
S3— Pbl- 
Sl— Pbl— 
N2A— Pbl 



— Nl 

— N2 

-N2 

—S3 

-S3 

-S3 

—SI 

-SI 

-SI 

SI 

— S4 

-S4 

-S4 

S4 

S4 

— S2 



172.4 (4) 
4.7(5) 
170.1 (3) 
84.4 (3) 
88.79 (6) 
85.2 (3) 

89.1 (4) 
86.54 (7) 
84.7 (3) 
81.43 (2) 

90.2 (3) 
90.53 (7) 
94.81 (19) 
69.48 (2) 
150.83 (2) 
87.1 (3) 



H19C— CI 9— H19A 
H19B— CI 9— H19A 
CI 7— C20— H20C 
CI 7— C20— H20B 
H20C— C20— H20B 
CI 7— C20— H20A 
H20C— C20— H20A 
H20B— C20— H20A 
Nl— C21— C22 
Nl— C21— H21 
C22— C21— H21 
C23— C22— C21 
C23— C22— H22 
C21— C22— H22 
C22— C23— C24 
C22— C23— H23 



109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 

122.7 (4) 
118.7 
118.7 
118.5 (4) 
120.7 
120.7 

118.8 (4) 
120.6 
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XT 1 r> 1- 1 CO 

Nl — rbl — S2 


96.97 (7) 


a ttoo 

C24 — C23 — H23 


1 OA H 

120.6 


\Ti T"»1 \ CO 

N2 — Pbl — S2 


84.10 (16) 


C23 — C24 — C25 


1 1 A A { A \ 

119.4 (4) 


c o ni- i co 

S3 — rbl — S2 


1 ao on /") \ 

148.29 (3) 


no /i tto/1 

C23 — C24 — H24 


1 OA O 

120.3 


C 1 T>U 1 CO 

SI — rbl — S2 


cn ai /o\ 

67.91 (2) 


rif r* 1 -) A TTO/I 

C25 — C24 — H24 


1 OA O 

120.3 


C A T>1_ 1 CO 

S4 — Pbl — S2 


n /o\ 

141.17 (2) 


XT1 PTC pi -1 

N 1 — C25 — C24 


1 O O O / A\ 

122.2 (4) 


(J 2 — rl — (Jl 


AO £L 1 / 1 0\ 

97.61 (12) 


TVT1 PTC TTOC 

N 1 — L25 — H25 


1 1 O A 

118.9 


PO T» 1 CO 

02 — PI — S2 


111 P*> / 1 A\ 

111.63 (10) 


PO /I POC TTOC 

C24 — C25 — H25 


1 1 O A 

118.9 


/~\ 1 n 1 CO 

Ol — PI — S2 


1 1 O f A /1 A\ 

113.50 (10) 


POA TvTO / < ~\ / 

C30 — N2 — C26 


110 O /1 A\ 

112.2 (14) 


P*0 Ti 1 C 1 

Uz — Fl — si 


1 A/C OO /AA 

106.22 (9) 


C JO — JNz — rbl 


1 OO A / 1 A\ 
lz /.U (1U) 


Ol — PI — SI 


1 aa a s~ /1 a\ 

109.96 (10) 


PO/' TvTO ni 1 

C26 — N2 — Pbl 


115.6 (8) 


co ni c 1 

S2 — PI — SI 


116.15 (6) 


XTO f ' O / POO 

N2 — C26 — C27 


100 O /11\ 

127.3 (11) 


/~\o no /~\ /i 

(J 3 — rz — <J4 


AO /TO / 1 OA 

98.63 (12) 


TvTO "> /_ TTOzH 

N 2 — C2 6 — H2 6 


116.3 


/~\o r>o c 

03 — P2 — S4 


1 AO" frt / 1 A\ 

107.59 (10) 


pn PO/^ TTO/T 

C27 — L26 — H26 


116.3 


04 — P2 — S4 


1 1 O f A SI A\ 

112.64 (10) 


POO POO PO/' 

C28 — C27 — C26 


115.1 (9) 


/-\o no c i 

03 — P2 — S3 


111 1/^/1 A\ 

111.16 (10) 


POO POO TTOO 

C28 — C27 — H27 


122.4 


/"\ /i no c o 

04 — P2 — S3 


1 A A AC /1 A\ 

109.05 (10) 


PO/^ POO TTOO 

C26 — C27 — H27 


122.4 


c no c o 

S4 — P2 — S3 


116.34 (5) 


(~ ' POO p^)T 

C29 — C28 — C27 


1 1 A C ZO\ 

119.5 (8) 


n 1 c 1 ni* 1 

rl — SI — rbl 


a a i c / yi \ 

90.15 (4) 


f • ~){\ POO TTOO 

C29 — C28 — H28 


1 OA O 

120.2 


m co m 1 

PI — S2 — Pbl 


Of "70 / /I \ 

85.72 (4) 


POO POO TTOO 

C27 — C28 — H28 


120.2 


no c o nu i 

P2 — S3 — Pbl 


OA A A / /I \ 

89.40 (4) 


p O /"> POA POO 

C30 — C29 — C28 


1 1 o o /o\ 

117.7 (8) 


T>0 C/l DU1 

rz — S>4 — rbl 


OO AO 
OJ.U / (4) 


non POO TTOO 

C30 — Cz9 — Hz9 


1 O 1 1 

121.1 


P 1 p. 1 1 

LI — Ol — PI 


1 o 1 o n\ 

123.7 (2) 


poo pon T TO A 

C28 — C29 — H29 


1 O 1 1 

121.1 


p 1 1 /~\o n 1 

Cll — 02 — PI 


1 O 1 c /o \ 

123.5 (2) 


TVTO POA POA 

N2 — C30 — C29 


1 O C C SI A\ 

125.5 (10) 


p o i p»o no 

C3 1 — 03 — P2 


1 OO A ZO\ 

122. (J (2) 


XTO POA TTOA 

JN2 — C30 — H30 


1 1 H O 

117.2 


p a i p. /i 

C41 — (J4 — P2 


1 OO OO ( 1 A\ 

122.82 (19) 


POA POA T TO A 

C29 — C30 — H30 


1 1 o o 

117.2 


poc x t i po 1 

C25 — Nl — C21 


1 1 o o /O \ 

118.3 (3) 


p O / A XTO A POA A 

C26A — N2A — C30A 


i i f o /10\ 

115.2 (18) 


C25 — Nl — Pbl 


1 1 O A /O \ 

118.9 (3) 


p O /" A XTO A ni 1 

C26A — N2A — Pbl 


10A A /10\ 

129.0 (13) 


ni XT 1 Til. 1 

C21 — N 1 — Pbl 


1 OO O" /o\ 

122.7 (2) 


s~ • r\ a xtoa nu 1 

C30A — N2A — rbl 


i 1 ; r pj a\ 

115.6 (10) 


r~" £. p i po 

Co — CI — C2 


1 1 A A /">\ 

119.9 (3) 


XTO A p O /_ A POO A 

N2A — L26A — C27A 


10/1 a m\ 

124.0 (13) 


C6 — CI — 01 


1 1 A O /O \ 

119.2 (3) 


XTO A PO/" A TTO/' A 

N2A — C26A — H26A 


118.0 


C2 — CI — Ol 


1 o a r /o \ 

120.6 (3) 


POO A PO/" A TTO/' A 

C27A — C26A — H26A 


118.0 


i po po 
CI — C2 — C3 


119.5 (4) 


POO A POO A PO^ A 

C28A — C27A — C26A 


1 O 1 O / 1 A\ 

121.8 (10) 


1 po t_to 
CI — Cz — til 


1 OA O 

lzu.z 


POOA POOA TTOO A 

Cz8A — Cz / A — Hz / A 


1 1 A 1 

119.1 


p "> /~1 O TTO 

C3 — C2 — H2 


120.2 


P O f A P OOA TTOOA 

C26A — C27A — H27A 


119.1 


PO /" O p A 

C2 — C3 — C4 


1 O O C / A \ 

122.5 (4) 


POO A POO A POA A 

C27 A — C2 8 A — C29 A 


1 1 O O i (X\ 

in. 2 (9) 


p O pi TTO 

Cz — C3 — H3 


1 1 O "7 

118.7 


POO A POO A TTOO A 

C27A — C28A — H28A 


1 O 1 A 

121.4 


C • A P O TI-) 

C4 — C3 — H3 


1 1 O *7 

118.7 


POA A POO A TTOO A 

C29A — C28A — H28A 


1 O 1 A 

121.4 


C5 — C4 — C3 


116.3 (3) 


POO A POA A POA A 

C28A — C29A — C30A 


1 1 A A / Ct \ 

119.9 (9) 


C5 — C4 — C7 


1 O O C /I \ 

123.5 (3) 


POO A p O A A TTOA A 

C28A — C29A — H29A 


1 OA 1 

120.1 


po a t~*H 

C3 — C4 — C7 


120.2 (3) 


p O A A p O A A TTOA A 

C30A — C29A — H29A 


1 OA 1 

120.1 


p J PC /' 1 /_ 

C4 — C5 — Co 


1 O 1 O / /I \ 

121.8 (4) 


POA A p ~) n A XTO A 

C29A — L30A — N2A 


10A A /10\ 

120.9 (12) 


p A p c TIC 

C4 — C5 — H5 


1 1 A 1 

119.1 


/^OA A p ~) A A TTOA A 

C29 A — L3 OA — Hi OA 


1 1 A / 

119.6 


p / p r T TC 

Co — C5 — H5 


1 1 A 1 

119.1 


XTO A POA A TTOA A 

N2A — C30A — H30A 


1 1 A /"" 

119.6 


r i p/: pr 

CI — Co — CD 


linn 
119.9 (3) 


POO PO 1 PO/C 

Cjz — C3 1 — C36 


1 OA A /0 \ 

lzU.9 (3) 


CI— C6— H6 


120.0 


C32— C31— 03 


119.0(3) 


C5— C6— H6 


120.0 


C36— C31— 03 


120.1 (3) 


CIO— C7— ClOA 


55 (3) 


C31— C32— C33 


119.9(3) 


CIO— C7— C8 


107.9 (4) 


C31— C32— H32 


120.1 


ClOA— C7— C8 


56(3) 


C33— C32— H32 


120.1 



Acta Cryst. (2013). E69, m524 



sup-10 



supplementary materials 



pi a p »7 rift a 

C 1 0 — C7 — C9A 


T A /O \ 

74 (3) 


C 1 OA — C7 — C9A 


11/1 fA \ 

124 (4) 


Co — C7 — C9A 


138 (2) 


CIO — C7 — C4 


1 An /: \ 

109.6 (3) 


ClOA — C7 — C4 


1 An 1 / 1 n\ 

109.1 (19) 


p o PT C ' A 

Co — C7 — C4 


1 An n /"> \ 

109.9 (3) 


C9A — C7 — C4 


1 AO /^>\ 

108 (2) 


pift PT f~*C\ 

CIO — C7 — C9 


1 AT O //I \ 

107. o (4) 


pi ft A (~*H f i\ 

ClOA — C / — C9 


1 oo /i / 1 n\ 
Uo.4 (19) 


P o pt pin 

Co — C7 — C9 


1 AA 1 /C\ 

109.1 (5) 


C9A — C7 — C9 


1 O /O \ 

38 (3) 


C4 — C7 — C9 


111/1 /O A 

112.4 (3) 


pift /~"7 PO A 

C 1 0 — C / — Co A 


1 /n /i \ 

147 (2) 


p 1 /A A /"IT POA 

ClOA — C7 — C8A 


109 (4) 


PO P ^ /"i O A 

C8 — C7 — C8A 


53 (3) 


p ( \ * PT PO A 

C9A — C7 — CsA 


102 (4) 


c • a r^n p o a 

C4 — C7 — C8A 


1 ftl A / 1 A \ 

102.9 (19) 


p i\ r^n p o a 

C9 — C7 — CsA 


64 (3) 


p -7 p o TTO A 

C7 — Cs — H8A 


109.5 


p -7 po TTon 

C7 — C8 — H8B 


1 AA C 

109.5 


C7 — C8 — H8C 


1 An c 

109.5 


p -7 pr* TTA A 

C7 — C9 — H9A 


1 AA C 

109.5 


p -7 PA [ [A r> 

C7 — C9 — H9B 


109.5 


/"'T f ' A T TAP 

C7 — C9 — H9C 


1 AA C 

109.5 


/^"7 pin TT1AA 

C7 — CIO — HI OA 


1 An c 

109.5 


p "7 /- < 1 p\ TT1 AT* 

C7 — CIO — HI OB 


109.5 


p -7 P1A TT1 ftp 

C7 — CIO — HIOC 


109.5 


p ~7 po a TTor\ 

C7 — CoA — HoD 


1 AA C 

109.5 


p -7 p o A TTOT7 

C7 — CoA — Hob 


1 An c 

109.5 


TTor\ PO A TTOF 

H8D — C8A — H8E 


109.5 


P"7 PO A nor 

C7 — C8A — H8F 


109.5 


TTor\ p O A TTOT7 

HoD — CoA — Hor 


1 An c 

109.5 


TTOr: p O A TTOT7 

Hob — CoA — Hot 


1 An c 

109.5 


p*7 pa a iTnr\ 

C7 — C9A — H9D 


109.5 


pt pa a iinr 

C7 — C9A — H9E 


109.5 


TTAT\ PA A TTAT 1 

H9D — C9A — H9E 


1 AA C 

109.5 


PT PA A TTAT7 

C7 — C9A — H9F 


1 AA C 

109.5 


T I A r-\ PP\ A TTAT -1 

H9D — C9A — H9F 


109.5 


TTAT" ' PA A TTAT -1 

H9E — C9A — H9F 


109.5 


p -7 P1AA TT1 AT"\ 

C 7 — C 1 OA — H 1 OD 


1 AA C 

109.5 


p "7 p 1 A A TT1AT7 

C7 — C 1 (J A — H 1 Ob 


1 AA C 

109.5 


TT1 Af\ /"■ | i\ A TT1AT7 

H 1 OD — C 1 OA — H 1 Ob 


1 AA C 

109.5 


p -7 P1AA TT1 AT" 

C 7 — C 1 OA — H 1 OF 


1 AA C 

109.5 


H1UD — C1UA — Hlur 


1 An c 
1U9.5 


H10E— ClOA— HI OF 
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